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seve ral thousand feet ia clevation. 
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M-3. View from eastecn edge of the top of Jebel Hart, \ 
elevation 7760 &, tn the southwestera mountaine of Acaiia. 
At 13%46° BM, 46°52" E. 
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M-1. Northwest face of Jabai Jihal from Al Murich in the Wad: Tibas in the 
mountains of westera Aden. At 13846" N, 44%i° E. 
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M-4. Wad: Baich waere st enters M-&. 3abed Sandan rising te M022 ftoin the Leta! 
the coastal plain from the Hejaz western Serie. Note terran ctl weet stopena, At 
Mountains in weatern Arabia. At rrnatety, FEN, CS ESTE 

appromimat: iy 17°23° N, 42°30" E. 
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Bi-9. Jabel Kaur it. meuatainous Oman as seen M-10. Drowned valley near Ras 
from the weet. At appros. mately 22°57 N, the northera tip of Oman. At 
$6°S3° E. 26°20" N, 96°30" E. 


> Reference numbers refer to ssmilarly numbered entries in the bibliography at the end of volume 
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Mit. Onseected hmestone country of Reus ai M-12. Foethilte of the ee 
dat looking sowheest from Kkasae co the from the Wadi Jisa in the 
Macandam Peomsula. At 26°)" N, SOS" E. At approuimately 26°25" § 
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M-3. View frum ostern edge of the tap af Juhel Harr, 
elawation 7925 &. im the eouthwestera mauntaine of Arobia. 
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M-7. Meuwntains along the izanian border, M-6. Qman Mountains aerth of 
leoking southwest fren Kalek-1-Sasrerg. Roraimi. At agpr--nirantely 32°30" M, 
As 33°RO HN, 46°RO' B. 


} M-52. Pesthills uf the Qman Mownteine a6 seen 2-53. Weete rn erst of the Aden 
from the Wadi Jias in the Batina constai pleia. penizeula seca eastwards from 
p at appeavirantaly 26°2S° NM, 96°99" BK. the az. 
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bimunedietaly adjucemt to the sestern mountains they are iaterrugted by volcanic 
bartas, i.e. vaet fields of buaajth lave surmounted oy grouga of cimigs cones. | 
The harras satemi in a broken i. ‘cem th. Adea Peninsula ia the south to the 
Hauraa district of sauth.ce Syria. Sand duses Qenp, much of sowhern Arataa 
wth the greatest cuncentration being in Ue Rab’ al Khali, a wand diige ater of y! 
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fut Canes, prigtat in aarthwealerky divectivun 468 lermunsice in the An “Malad -- 
the mortbera devert of Arabia. Snaller duuc 2reas are faund acaticred thr oughoat | 
the ocninsela, the mont actable of uhich are the Nafad Dahi ix central Arabia, uke ~ 
Rawat Sabatzya in southern Aratéa, aw? the Masa plain ia eastera Arabia. Par- { 
alict bilts have tecn mupped in tea amall areas, a small coce Hankiag the south-_ 
eantern extremity af the Ormaa Mountains ang a hills area tothe wat ef Jerusalem, | 
The gruss iopogragh, of beth areas rx the surmece expreszion of folding in yedi- 
memary tocks. 


set 


H-9. Dune meccifs in couthera Liwa in noctheosstera Bob al 
Mheli. At agprenimately 29°00" M, $9<10° K. 


pataina they are interrupted by walcasic 
kurmounted by gtoups of cinder coaes, 
| the Aden Peninsula i« th: south 16 the 
‘dane> occupy much of aashera Aralda 
Bhe Rub’ al Kiali, a saad duns area of 
the Sthere in size. From the aertiera 
p thin strips of sant desert, <onposed of 
tion and terwninate ia tae An Nafud -. 
ne afeas Ere ipind acativred throughout 
ee the Nalud Dalti in cent, al Arabia, the 
the Hasa plain is csstern Atabia. Par. 
jareas, @ smali zone fanning the south. 
ad a hilly aves to the west af secuealem, 
surface expressios of foldisg in redi. 
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H-}. Craters and lava-flows nurth of Jabal Kohl in Watiess . H-2, Matuvely dissected Kill landi 
Avaksa. At 197 N, 44%” £.. western Traasjordan near Agaba.- 
masses projecting from vast areai 
Qed zand. At 26°38" N, 55°25" E. F 
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Kohiser. 4 38 Reeve 
H-6, Crystalline kili in the Jabal 8-7. Weathered crystallize hi.i in 
Aja Range | near Yueaiya in central north centsal Avabia. Az 53°44" N, 
Azabia. At 27%4" N, 41°36" E. 37°%" &. 
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Begrerece 3S 
H-}}. teelated barchan dunes between Dacnmam H-12. Gehuni saad dune, typical of the Rud al 
Dome and the northern Jalura desert in cancern Khali. At egpresimeteiy 19°55" N, 56°30" E. 
Avabia, At agpresimately 26°17" N, S0°CO' K. 


* Reference numbers refer te simuiarly sambered entries in the bibliography at the end of volume 1 of thss 


Path = wi-\. A granite boss as seen fram the Wadi H-4. Inferior of Karsh volcanic crater in the | 
vock -arily in the Bill lands af souhwestern Arabia. peony lands of southwestern Arabia. At 14934". Hi 
46°45’ E. 


Kategrane #2 


I logitwdinal da02 zi the Rub as Khali. At H-9. Dune massifs in southern Liwa in northeastern Rub al 
22°30" N, S291 E , Khali. At approgimately 23°00" N, $3930" E. 


H-13. Wsad-blown sand eacreach- pe aetna & Murciaaiiet in 
Img On the date gardens of (atif in ihe Hasa P easteran Arshis. 
the Hasa. At Dean” N, $0°OO" &. At 26°34" WR. S0"O7" E. 


ler of Karsh woicanic cveirr in the 
southwestern Arabia. At 14935’ N, 


in northeastern Rub ai 
53°10" &. 
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H-S. Radly weathered crystailine hill in the 
iviena Valley in southwestern Arabia. At 
§8°RS" N, 44°38" E. 
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H-10. A deep horneshoe depression in the An Nafed in 
northern Arabia. At approsimately 26°30" N, 41°30" £ 
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P-5. Wez3i “Amd at Hureidha ix the Hadhramant, 
Seovthera Arabia. 


Befeaver: 4) 


P-6. Plateau surface shove Tarim in the 
Hadh-racnent. At agprenimately 16°05" N, 


PLATEAUS: ? 


Plateaus are clevated masses of land cha 
ivss flatelying summit creas bounded on one o- ¢ 
100 ft in heaght. Dissected plateaus have been ¢ 
of ‘the original surface remains. Approximates 
de, ert consists of plateaus, seme 80 percent off 
sected plateaus. The average slope of a plateau; 
than { degree; however, some summits have sur 
roliing and exhibit slom > ranging up to & degrées 
may range up to 10 it, whereas the rolling plats 
1G to 3€ ft. Depth of di»secctios along the major di 
ceed 1900 &, The olateaus were formed in area 
mentary rock of whict, sandstenc and limestone ; 
types. In gencral, plateau suninits Lie between ¢ 
plateaus of the Middle Esat may be vonvenicatly 
Southern Plateaus, (2) the Central Plateaus, a 
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aawhern section of the Hedhramaat, az Rh xs 
impressive plateau regions af the world. Dee 
iG60& {@ deep and several miles across, cot the | 
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By coweesy of she Beeisk Wonk wey of Prtrure ery Pep 
P-2. The Sorden Plateaus between Sevuiaian 
avd Jericho 2s seen from the air. Exact loca 
ties weknown,. 


he cai plateau surface seuth of the 
aman. At apprenimately 14%45° N, 


Kterized by entets.c:, more or 
ee sides by g.arp greater than 
pocd where leas 2% 4 *> percent 
i241 percent ef the Middle Eart 
wich hase hern iapisd at ape- 
grimist is charateriat cally leas 
es which are mere untulating or 
Reli? on the Mat-lying surmmita 
{Gee have selser raagieg from 
inageways may oicastunally ex- 
if teddes horizental-Lfug sedi- 
the most comnwal, 2 curring 
vations of 1936 aac ¢-3f ft, The 
yided ime three se iiong: (1) the 
3) the Northern Plateaus, The 
d,. is certainly one .° the root 
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Sp conencsy tbe datieh Mieleoy of Berfraee {Sony Dovarmeecf! 
P-3. View easteard free the Deir Platesu 
Fegica in Jordan, near Petra. Exact location 
anknown 


P-8. Aerial view of the dissected 
find rosea plese showing the 
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of tablclund. The Mudhransaat has « sleep seaward-tauing scarp aad clupes gent! 
to the sorth ehere 1 grades aghout « distinet break intu the Rub* 2} Khas Desert 
The central se.tion consists af a ecvies of roughly ceneotrs. Danas uf plates: 
Separated &, Uhia strips of sand desert. The, reason their greatest clevationa .-! 
the weet anc grade gexth, castauara antil they dip veneers. the plain berder.ag tk 

Persian Gull. The we gernmost af these platcaas, Jabal Tawaygq, is intiasesy dis 
stclted, and travel thauagh Ue arta is restrictee to thy beds of 4 fea oeap wads 

To the east tue plateg gs cur as rest vely unisesectze flat-i,iag exeag ui bes. 
tock ofte. + vored with « thin veavur uf sind-polished gravel. The aurthern pin 
tmaus occupy oh of the avrllowe st portion of the study area, They are bunsated uy 
the north by the Galas Rarges and fit Buphrates Raver ant extead ina soutty 
gaxt direction uatil they aecrge with the ocntral plateaus io tae south. Iu ths cay 
the plaicaus gradually grade rato dcescrt plazas. Ia general, they have their greet 
est disse.tson in th act, The avaturn gomponent of this area is separetad froa 
the castvrn by the large volo ani. area tiat catends from Danwsiis te the soutte 
easy thraseh Syria, Pransprridan, onti inte aarthorn Sead Azalea, The Ak Waslxa: 
Plateau, immediately te the cast of thea Java fielu., is dissected by ranus.rali 
shallow xadis, : 
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P-4. Crater of Jebel Seys, Jchel Druse volcanic 
plateau region, Syria. At 33°25°N, 36°SO°E. 
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By eamnces od the Bitseh Biateary 14 Dotrece® 
P-9, The Seagte Pace ia Jabal 
Teweig ia cousvel Arabia. At 


P-10. intensely dis 
the pletean bordering 


p eeaward-ficing scarp and slopes cently 
itine? break into the Rub* al Khai. Deserr, 
of roughly caacentric bands of plateay 
They reach their greatest elevations In 

M they dip wenvath the plain oordering th - 
“plateaus, wabal Tureyq. is intenscly die - 
estricted to the beds of a few deep wadis, 
wely unfisegeted flat-lying arcas of bed- 
wind-polished gravel, The aerthern pla- 
en of the study area. They ave bounded on 
ee Euphrave: River and extene in a souih- 
pentral plaivaus to the south. .o the est 
Aine. fn general, they uawe thei: great- 
compancat of this area ie separated from 
at «xtends from Damascus to the sortho 
Q nurthern Saudi Arabia, The Al Wadysn 


‘ Poa s Sy ew Bee ewe we wt 
does else, > ssseccewed Sy sess FS IS 


per of Jebe{ Seys, Jebei Dense volcanic 


gion, Syria, At 33925°N, 36°50’, 
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i in eouthera Palestine. At 30°09" 1, 
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P-5, Sefs: lave feed, Jebel Druee, Syria. At 
33°25'N, ‘S°SO'E. 
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P-1. Wadi ‘Amd at Hurcidha in the Hadhramaut, 
Southern Arzbia. 


ay pipet 
F-6. Plateau surfuce above Tarim in the 


Hadhramaut. At approximately 16°05° 2, 
46°S8 E. 
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: P-12. latensely diseected plateau region near 
: Jabe! Ram in southwestern Transjordan. At 
“ 29°35° N, 35°25" E. 


dn awests oe of che Seensd Mevereny of deefecre Sewn fay: 


P-2. The Jordan Plateaus between Jerusale 
and Jericho as seen from the air. Exact loca 
tion unknown. 


P-7. Typical platesu surface south of the 
Wadi Hadhramaut. At approsimstely 15°45* N, 
49°00" E. 
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P-13. A line of rugged posks riviag sharply 
from the margins of the Wadi Arabe seuth of 
the Dead Sea. At 29°SS' N, 35%WS' £. 


® Reference numbers refer to similariy aumbered entries in the bibliography at the end of volume I of this re; 
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Biss sarees € tte ferreeas Bterety 4 baemaee Cane i 
Pj. Vrew castuard from the Deir Plateau P-4. Crater of Jebel Seys, Jebel Druse volc 
region in Jurdan, near Petya. Exact location plateau region, Sysia. At 33925°N, 36°S6°E. 
unknown. 


My coumtecy xf the Bateist Qraissry af Bertone? 
¥o8. Aerial view of the dissected 
Hadhramaw plateaus showiag the 
emrenched drarsage and the char- 
acteristic denudation. At approsi- 
mately 16°35" N, 49°36" E. 


P-9. The Seqra Pass in Jabal 
Tewaiq in central Araoa. At 
20°30" N, 46°25 E. 
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P-14. Remaset of cld plateau surface in the P-65. Jointing in well-bedéed Cretaceous 
Upper Wadyan Province, southwestera Iraq. lisnestene Ua the nerth side ef Wadi Hauran in 
The Wedi Mevran traverses the area chown in southwestern iraq. At approcimately 33%46' 
the phute, flowing from lef te right. At ap- 42°00" &. 


Proximaiely 33°30 N, 41°40 E. 
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Bee cymes <tr Seg Bon =e Yeme gepesmeges? 1 
rater of Jebel Srys, Jebel Druse volcaaic P-5. Sata tave flood, Jebei Druse, Syria At + 
region, Syria. At 33°25'N, 36°50°E. 33°25'N, 16°S0°E. 
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P.1!, Losking up the Wadi Zerga 
the plateau bordering the Wodi Arohes im the Jorden Pilateauc north of 
in southern Palestine. At 30°08’ N, the Dead Sea. Ai appresimateiy 
32@1@° N, 35°SO° K. 


int in welli-be d62d Cretaceous 
on the north side of Wadi Heuran in 
tern izaq. At apprenimetely 33%40° N, 
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PLAINS: 


Plains are eatensive tracts of luad characterized by flat to gentle slopes. 
Hills may be fouad withiy plain rcgions but eccupy less than 25 perce of the total 
areca, Approa:natel; 20 porcent of th Middle East desert is occupied by plain: . 
Plaine may be subrtivided on the basis of origin or physiographic relation. Fioed- 
plains, deltas, anv terraces af major civers are termed alluvial plains; plains bor- 
Gering the sea, cwastal plains; low-lying plains bounded oa two or nere sides by 
scarps..depresaion plains; and interior plains net readily classifiable into the other 
types, desert plains. Undissccted plains exhibit rclici ranging from approximately ( 
Ote 10 it. Kelief sithia dissected plains would characteristically be dbctwcen 10 and 
29 ft and occasionally upg to 100 &. The compozition of tac nlains of the Middle East 
desers varices widely. in the imerior, vast plains 01 sedimentary and crystalline 
rocks ate found, However, the :nayority of the plains are composed of unconssli- 
dated material of which sand, gravel, silt, aad salt are the most comes. Alost of { 
the plains lie betuventhe clevations of 0 and 1009 f. A narrow coastal plain fringes 
f the calire Acabsan Peninsula. The plain ranges from several miles to as much as 
40 miles in width and is occasionally taterrupted where the adjacent highlands cx- 
tend ve the sca. Where the casstal plains lic in close proximity te the mountains 
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PL-1. The town of Mubella cn the narrow coeacta! plein of Pi.-2. latermontans plain ia the Hi 
southern Arabia. At 14°33’ N, 69°OT' BE. tains of western Arabia. Village ali 
fields in the fecegreuni ars backed { 
of veicanic ceazs. At 18°83" K, 43*! 


PL.7. Outctep o: gypeam exproed 


DGRAPHY: ‘DESCRIPTIONS AND PHOTOGRAPHS | 


and plateaus they are highly dissected, Along the Masa plain in casiern Arabia and 
ia the southeast part of the peniascla, relatively uadissectred plains grade into inte- 
tior plaias which eatend «aland for great distances. Tuo depression plains arc 
found in the Middle East desert: (1) the Dead Sea Trough ahich marks the castera 
boundary of Palestine, auc (2} rhe Wadi Sirhan in northwestern Arabia. Of the two 
the Wadi Sixzghan 1s the larger, being some 203 miles in leagth and averaging some 
20 miles in width. The Dead Sea Trough is approsimately half this size. Charac- 
teristics of the two plains, however, are strikiugly sinnlur. Both are bounced on 
either side by high, steep scarps flanked by nuraccous aliuvial fags and talus slopes. 
The floors of the deprevsions are genezally sandy with ausnerous salt playas and 
patches of gravel. Roth cuntain large arcas of salt marsh. The Dead Sea Trough 
north of the Dezd Sea is crossed by the Jordan River and bears little rcesermblance 
ta the portion of the depression lying south of the sea. Only one alluvial plain has 
Been mapped in the Middle East desert, that of the Tigris and Euphrates Rivers. 
The plain extends froin north of Baghdad t the kead of the Persian Gulf. The cast- 
ern limit of the floodplain > the break with the mountains of iran. To the west the 
plain gradually rises until it merges with ihe dunes of the bordering desert plains 


PL-3. North slepe ef the Faidhat Se'rtuliah 
south of Salum in eouthera Iraq. 
Pessibly caused by sviution. At 30°25° N, 
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PL..8. Séabavie near Ain Vise im the Lower 
Weuyen Province of covthera Iraq. At 33°06’ M, 
42°49" £. 


PL-4. Jabal Madira® sak Shomali, an it: 
bute on the Dameanen Dume in cactern Arai 
eabhhs in the forugrcund. Ai 26° 


or the escarpmnent of the Arc 
large aumber of intermittent f, 
upen the level of the rivers. 1 
vialorsgin characterize the pl 
with differences in clevation ne 
of the worthers part of the st 
ders the Meanterranean moun 
raq and south along the Pers 
northwest to southeast: (1) th 
(2) the Ai Jazira, the ¢esert pid 
(3) Al Hajasa, the ste plata! 
44) the Dibdibba, a fat, relati 
Kupsit, and northeastern Arab; 
ailels the Persian Gulf and me 
Arataa a number of large sand 
in southern Arabia flanks the 
marks the tra.ettien bctween 
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or the ¢acarpment of the Arabizn tableland. Most of the plain is swx "Se 
large number of intermittcat freshwater lakes which vary greatly ins. -upcauinag { 
upon the level of the rivers. Unconsolidated deposits of silt, nand, anc say of allnr- 
vial origin characterize the plain. The relief throughout the eatire plain is very low 
with differences in clevatrea never exceeding afew feet. Desert plains occapy much sv 
of the northern part of the study area. Beginniag with the Syrian Reppe, which ber- ( 
dere tne Mediterranean muuntains to the west, the plains extend to the east across 

iraq and south aleng the Persian Gulf in Aratna. The northern plains are, from 

northwest to southtast- (1) the Syrian Steppe, lying west of the Euphrates River, 

(2) the A? Jazira, the desert plain lying between the Tigris and the Euphrates Rivers, 

(3) Al Hajara, the «4jony plain of southern Iraq south of the Euphrates River, and ( 
(4) the Dindibba, a fiat, relatively undiszected desert plain in southeastern Irag, ‘ 
Kuwait, antl northeastern Arabia. In cast central Arabiz the sandy Hasa plain par- 
allels the Persian Gulf and merges with the central plateaus to the west. In central 
Arabia a number of large sand 2nd gravel plains occur. A long, rolling desert plain 
in sa@ithern Arabia flacks the Hacdhramavut Plateaus and the Qman Mountains and 
marks the transition between these highlaads and the Rub* al Khali Desert. 
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9. him , on eects in the Lower Wedyan PL-10. The surface of the Al Masned Pusia 10 
aff soe foam The tense mee~ Qauthwestara liven. £1 aancoeuiaatad: 39°28’ M. 


PL-!. The town of Mukalla on the narrow coastal plain of 
seuthern Arabia. At 14°33" N, 49°87" E. 


PL-6. Saudi Arabian Mining Syndicate road passing through 
a << prety strewn with broken lava. At agprosimately 
* N, 40°20" E. 


2 cine Ra act 
a eee iia ti 
ee er oe aie 


a4 
Pay 


Srprorare $y 


PL-11. Fertified town of Dura-Eurepus ia the desert 
piscine Lerdering the lower Eughrates in Iraq. Exact 
location unhzewn. 


* Reference numbers cefer to similarly numbered entries tn the bibliography at the end of volume | 
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PL-2. Intermo:tene plarn in 
tains Of western Arabia. Urii 
fields :a the foreground are 4 
of valcaaict comes. At 12°03" 


PL-7. Gatcrop of gypsum ex 
face of the Al Jeaira, a vast 
between the Tigris and Eugh 
approumately 34°30" N, 43° 


PL-A2. The flat plawne of 
sevthera Iraq 30 viewed {: 
Sanam. At 30°25 N, 47% 
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the Hijaz Mouwa- PL-3. North slope of tae Fai thet Sa atullah PL-4. isdal Madhra® ash Shamal: 
lage and cultivated Depression south of Salum in southern a butte on the Darnmnun Dome 13 ea | 
backed by a number Possibly caused by solution. At 30°25" N Bh ogg sabhha :n the foreground. | 
N, A382" B. 44°25" E. §0 
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sposed on the eur- PL-8. Sinkheole arar Ain Wiza in the Lower PL-3. Ain Agis, an casis ia the La 
desert plain lying Wadyan Province of southern iraq. At 33°06" N, Province of southern iraq. The tre 
rates Rivers. At 42°46” E. rounding the spring are Ce palms 
30° E. imately 33°20° N, 43°00" E. 


min Depression PL-14. The vact feed pisin of the Tig 
ia southwestern Iraq, the crater is oeuth of Bughdad. At appresisately 
appresimately 2 miles ia diameter 44°35" E. 
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PL-4. Jabal Madhra’ ish Shamal:, sa isclated 

tutes om the amunan Dome in castern Arabia. 

Typical sabbha 10 the foreground. At 16°18* N, 
2 g. 


ace Benne rdt 
| PL-9. Ala Agia, an oasts in the Lower Wadyan 
- Prevince of seutheta iraq. The trecs sur- 
| rounding ing are date palms. At apprex- 


paty 33°20" N, 43°00 E. 
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84. The vast fleed plain of the Tigris River 


th of Baghdad. At appreaimately 33°16" N, 
O35" x. 
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PL-5S. Sony eurface typical -f the Ai Hajara 
wisveee Provsace in scuthera Iraq. At 30°49" N, 
47"as‘ E. 
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PL-10. The surface of the Al Hamad Piais ia 
southweetern Iraq. At agprenimately 33°30' N, 
4e°eo EK. 


PL-15. Marsh ia the southern pest of the 
Tigris-Eugh Beka Plaia. A. agprenimatsly 
sotse' M4 30° &. 
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LANDFORMS 


CLASSIFICATION AND DESCRIPTION 


1. DEPOSITIONAL 
ALLUVIAL 


Abandoned courses: Abandoned courses are lengthy segments of a river abandoned when the atre 
a new course across the floodpiain. 


Allevia! aproas. Alluvial aprons are created through coalescence of alluvial fans aiong the base 
or plateau eecarpments. Several fans cosiesce to form an alivvial apron. 


Alluvial fans Alluvial fans are cane-shaped features occurring at the Dave of mountains, mille, 
etc, where streams experizace a sufficient reduction in gradient tc deposit their loads. 
steepest near the mountains, slope zeraiy outward with a continually @ecrrasing graden: 
characterised by branded strcam channels which score their suriaces, 


Bare and sweles: Bare and swales are accretion deposits formed on the insider of river nemis, 
wherever the channel migrates. Sandy bar deposits of “ridges’’ are lard dow Cardy ? 
the river and. as the water subsodes, an accucte depresmon or “swale” oftin fsnks th: 
landward side. The swale 1s modified by subsequen? high- stage flow and eventually ri : 
Tiver continues to migrate. The depressica :8 gradually hited with hine-graumed mater 
ternating series of sandy rndges and ciayry swaies resalte, <osferming to the Curvatur 
grating channel. 


Boulder -chohed wadivs: Boulder-chshed wadies are relatively nertow and decp, intermiticnt ord 
generaliy tn mountainous oe plateau regions, where boulders have been amasoed in nurrd 
cient to retard or prevent velucular movement. 


Deltas. Detsas are aliuvial tracts of land, usually triangelar in shape, formed ay the mouls of ac 
bounds ries of deltas often. but not wvarabiy, coincade onth the farthest upstream 4282718 
of a fiver. 


Floodpiaizs: Ficodpiamns are reistively arnosth, flat tasds bordering a stream, They are buslt c 
depos:ted dy the stream aad muadated by Noodosters. 


River terraces: River terraces are Mat stripe of land borderiag river flocdplams. They are cd ¥ 
dy a sharp descent toward the river and by wore elevated land on the opposite side. A 4 
arrangement of several terraces ofen Naenks larger floodpla:as. . 


Intermittent freshwater iakes: luterrnittent freshwater lakes are standing bodies of inland fresh 


which become dry during certain periods of the year. 


Intermoutane plams: Baeme of :acerier drainage between mountain ranges composed of fine-grax 
deposited by streams :seutng from the adjacent mountains. 


Levee-flank depressions: Levee-flank depressions are irregular to rectilisear iow areas, vsua} 
ponds or ishes, paruileliag and Nanking natorai levee redges. They sre best develuped 
regions. 


bdarsh: Mazoh is © tract of jew (in reference te serroxediang terrain), wet ground, veusily suzy : 
with raak grass and sedge vegetation and cuniined to freshwater ress. 


Nateral levees: Natural ievees are long, relatively narrow alluvial ridges, gherc near the river 
ually sloping away from st, which aru buslt up on either ards of 2 strear vy overbank fiag 
drainage patterns range from ranete draimagsways iG reaper crevasses, comuWanly fous 

angies to the direction of ievee elongates. 


On-bow lehes: Ox-bou iahes are crescent-shaped iakes formed when mverxs ace shortened ty 
af migratag river bends at the upstream and Gowasizeam 2205 of mrsade? loops. 
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© Not applic adie. 
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9 Imermitest {re shwater ishes 10. tmermemane plain a0 viewod 


deposited by the stream 


River terraces. River terraces art flat strips of land bordering river fioodpiains 
by a sharp descent toward the river and by more elevated land cn the o 
arrangement cf several terraces often flanks larger ficodpiains. 


Intermittent freshwater iakes Intermittent freshwater .akes are standing bodies ; 


which become dry dering certain periods af the vear 


latermontane plains Basms of interior drainage between mountain ranges compo| 
deposited by streams issuing from the adjacent mountains. 


er 


Levee-flank depressions. Levee-fiank depresssone are irreguiar to rectilinear id 
poads or lakes, paralleling aad Manhing natural levee ridges. They are | 
Fegtons. 


Marsh Marshes a tract of low (im referziie w surrounding terrain), wet ground 
with ranb go ice oat sedge vegetation and confined to freshwater areas 


Natural levees Natural levees ave long. relatively narrow alluviel ridges, highe 
wally sloping away from 3t. which are built up on esther side of a stream!) 
drainage patterns range from monute drainageways to mayor crevasses, | 
angies to thy drection of ievee elongation. 


{ 
Oxu-bew lakes. Ox-bow lakes are crescent-shaped lakes formed when zivers are | 
of mugratiag river beads at the upstream asd downstream arms of esd 
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1. DEPOSITIONAL (COMT.) 
A SLUVIAL 


aS oi ee 


Salt lakes Sah lakec arc permanent or intermittent bocies of saline water, generally of { 
Surface evaporation of water exceeds inflow, thus creating saline conditions, 


COLLU VIAL 


| 


Talus. Talus is an unconsolidated, sloping hewo of faariy large rock fragments or debris 4 


an escarpment or steep slope through gravitational accumuiation, 
EOLIAN | 


Accursulations near barriers 


a 


Large extensive obetacies 


Climbing sand drifts: These are massive accumulations of windblown saad which fo 
extensive obctacies such as plateau scarps, hilis, and mountains. 


Falling scad drifts: Falls g sand drifts are massive accumulations of eindblown sa 
ward of extensive obstacies such as plateau scarps, hulls, and mountains. 


Rippled surfaces: Warhboard-like surfaces caused by the heaping of sand by wind acti 
found on the gentler slopes of dunes or in flat, sandy areas. 


Sand-chohed wadis Saad-chohed wadis are intermitte atrecmbeds generally within plas 
areas which have been alinost completely or partially filied with windblown sand 


Saad dunes: Mobsie beans of windblown saad independent of fixed objects or unde riving top 


Barchans: Barchans are dunes having a crescentric ground plan eith the convex side f 
extending leeward. The profile 1s asymmetric with the gentler slope on th 
steeper stope on the concave or leeward face. 


Cumpiex dunes Cornpiex dunes are :rreguier masses of sand not readily classifiabie 1 


Peak and fuly:: These occur where tne tips or horns of a fast-moving De rchan join OF IF 
side of another barchan, thus formmg 2 circular or horseshoe - shaped haliow 
crest of the barchan slipisce which flanks the fuij: 1s referred to as the peak. 


Transverse dents: Transverse dunes are strongly asymmetric ridges extending transv 
dominant saad-moving winds. The leeward slope is steep: the windwerd, cormp 


Dome-shaped genes’ Dome-shaped dunes, formed as 2 result of highly varying wind ds : 
broad circular upwarge. Barchan dunes often constitute the secondary surface 
dome-ehipad dunes. 


Dune massifs: Dune massifs are massive, roughiy conical or pyramidal dunes characte 
Small hollows and terraces often dimple their steep sides. The maes:is are u 
loagitedinal dunes, but are quite enmistahable as they rise far above the sener 


Loagitudsnal dunes Loagstediaal ne? usually consist of a single comtinuces ridge whic 
at vegvlar intervals to form a chata of sumenits coanectyd by 2 costinwous wa 
18 asymmetric with one side exhsieting o moderate slope. the other. « steep or 
nal dsaes are aligned paralie! to dominant sand-meviag minds 


~ 
~ 


Waves and bliews Waves and billows are undulating to roiling areas of nand which pre 


walihe the waves of 8 reugh sea. 
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Sarchans. Barchans are duets having a crescentric ground plan ath the :onves sid: 
entering leeward, The profiie ie asymmetric with the gemier siope on the 
steeper slope on the concave or leeward face. 


Campex dunes Compiex dunes are irregular :nasses of sand not recdily classifiat! 


Peak and fwij:: These occur where the tips or horns of a fast-moving barchan join of 
ssde of another Barchin, this forming a circular or horseshoe-shaped hollo 
crest of the Dazchan slipface which flanks the fuly is referred to as the pea 


Transverse dunce: Transverse dunes are strongly asymmetric fridges extending tran 
dorr inant sand-moving winds, The leeward siope is steep; the windward, co! 


Dome-shaped dunes: Dome-shaped dunes, formed as a result of highly varying wind | 


broed circular upwarps. Barchan dunes often constitute the secondary surf 
dome-shaped dunes. 


Dane massifs. Dune massifs are massive, roughly conical or pyramidal dunes chara: 
Smati hollows and terraces often dimple the:r steep sides. The massifs are 
longitudinal dunes, Oat are quite unmistakable as they rise fir above the ger 


Loagitudinal dunes. Longitudtnal ounces usually consist of a single comtinucys mdge w 
at regular intervals to form a chain of summits connected by a continuous wo 
$8 asymmetric with one side exhiinting a moderate slope. the other. a steep : 
nal duncs are aligned paralie! to dominant sand-moving winds. 


Waves and mllows Waves ang billows are undulating to rol! ag areas of sand which pres 


unlike the waves of @ rough sea. 
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a CLASSIFICATION AND DESCRIPTION 


1. DEPOSITIONAL (CONT) 
LACUSTRINE 


Lacustrine terraces: Terracea which mark the shore lines of anc:ent lakes, or ezrlier high-water 522 
29 emsting lakes. They have nearly horizontal surfaces with relatively sivep sicpas lacing the ¢ 
portion of the jake. 


Beaches: Beaches are gently sicning strips of land bordering the sea, usually recogmsed as that part 
lies between high- and low-water marks and formed by the action cf the sea, 


ddangrove swampe: Salt or brackish swampe along the coast where there are abuadam mangrove tree 


Trdal mud Mats: Marehy or muddy lands overed and uncovered by the rice and fal) of the tide. 


Lat 


ORGANIC -CHEMICAL 


Calsche: Calsche 18 a calcareous deposit occurring at or near the surface which has accumnlated {ro 
calczam charged groundwater moving upward and evaporating. 


Playas: Piayas are nearly flat areas of salt or saity fine-grained soils cccupying basine where water 
and evaporates ater moderate or torrentisi raias. 


Dey: Dery ployus are characterized by very hard, smooth, Nat excfaces of fine-grained sort. 


Meosst: Moist playas are characterized by irregular, puffy surfaces with a thin friable surface crus 
19 underiasa by sok, spongy ground. 


Clay-encrusted: Clay-encrusted piayas are moist playas with & sarface cruat of clay. 


Sait-eacrusted: Sait-eac rusted piayas are moist playas with & suriacs crust of salt. 


Sait marsh: Salt marshes are fat, poorly drained parts of a coastal region wiinec surlaces are wo aod 
tevel of the mean high Gde that they are covered by the majority of high ude. 


U. ERCGIONAL 
GROUNDWATER 


Caves aad caverns: Caves or caverns are natural cavities or chambers bencath the surface. is lyroeg 
areas they are oReo connected by wderground solution chaancis Lormecd by echinrraness ws! 


Cusmaeys: Chumneys are vertical shafta, with a variety of plas shapes, coanecting umbergrowsl caved 
surface. They are typically formed by solution in ismestone azcas, 


Co 


Karst topography. Karst topography ie deveioped ia I:mmestone regions by the senution extion of grow = 
surfece waters. In advanced stages, the topography is isvogulary and chavacteriie] by camer} 
and depressions of ali axes interspersed with abrus ridges end iscegular Srotebersat races 


AE 


Siaks: Sinke are circular of elongate cepressione of varsizg size foorsed Sy winlion snd collapae in 
lnmestone oF evaperite roca. 
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& Not applicable : 
*? Raised aumbe:s refer to similarly aumbersd ynisvies in the bilivograghy at the ead ct veiwine } of this regg 
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This nomenoe is classed as & surface coaditinn aad cenaibnied ia terrae of eurtece rom, 
low tide. are smpenetrabie tangles ef roots and knees. earmuunted by nigh mangrove trees. 


This phenomenon 19 classed as a surface condition and concidered in terms of surface rou: 
relatively smooth surfaces of iow bearing capacity and are indented by aurne remus shallow { 


Thiet phencmenca 1s classed a0 a surface condition aad cunsidered in terms of surface rou, 
| most desert areas within plaics of gentle slope. hk may occur as deposits of calcwmm carn 
diameters up to several inches. 


eed eeil 1 This phencenencn 3s classed as a suriece condition and cmsidered im terms of veptade tou 
7 playas are characterized by deesication pelysons whose mate msy warp rae from ag 
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This phenomenon ts classed as & surface condition and considered ia terme of surface tom 
characterized by slightiy relies and spuagy vuriacer. 
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This phenomenen is classed t8 4 sertice condstices ous cenessarel w terms of surfsce ro; 
playas are characterised ty soft. puffy remands. OF ss of sah a few saches to 5 cont 
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TYPICAL GEOMETRY FACTOR RANGES 
GHB Range in Middle East Decert Coz} World-wide Range 


Relief Unite 
m6 gS Tbe Relief Ty 
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terms of surface roughness or microrelief rather than geometry factor reages. These swamps, at 
high mangrove trees. 


Stsrms of surface roughness or microreiief rather than geometry factor ranges. These flats have 
ty mumerous shaliow tidal chanacis. 


O11 | 


terms of surface roughness or microrelief rather then geometry facter ranges. Caliche occurs in 
its of calcram carbonate of a8 anagelar. calcuam <arbor.ate-cemented fragments of rock with 


jterms of surface roughmess or microrelief rather than geometry fector ranges. Surfaces of these 
rp upward from a fraction of an inch to several inches. 


terms of ourface ieaoawe or microrelef rather than geometry factor ranges. These playes sre 


terms of surface roughness or microreisef rather than geometry Sector ranges. Surfaces of these 
few inches to 5 or 10 feet in hesght. 
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CS Peewe emer sacer 28° CM feetawh (8 leet 
29. Several flat -topped. stcep- 30. & aarree deach sounded by the 31. Mangrove ewam:pe 
{reated lacustrine terraces flanking vegetated cosetal plair and the sea the Gulf of Siam ia 
@ mountain raage 1a Utah insula, Thaslaad 


Clay-eacrusted: Ciay-eaccusted playas are moirt playas with a surface crust of clay. 


Salt-encrusted: Salt-encrusted playas are moist playas with a surface crust of salt. 


Sait marsh: Salt marshes are flat, poorly drained parts of a coastal region whose surfaces ar 
level of the mean high ude that they are covered by the maority of Ligh udes. 


il. EROSIONAL 
GROUNDWATER 


Caves axd caverns: Caves or caverns are natural cavities or chambers oOnneath the surface. 
areas they are often connected by underground solution channels formed by subterrar. 


Chirrmeys: Chimneys are vertical sWafts, with a variety of plan shapes, connecting unde rg rour. 
surface. They cre typically formed by solution in limestone areas. 


Karst topography: Karst topography 18 developed in limestone regions by the solution action o 
surface waters. In advanced stages, the ‘opography is irregular and characterised by 
and depressions of all sizes interspersed esth adrupt ridges and 1" regular protuberan 


Sinks: Sinks are circular or eiongate depressions of varying size formed by solution and colla 
isamestone or evaporite rock. 


- Not applicable 
Tt Raised numbers refer to similasly numbered entries in the bibliography at the ead of volume | of t 
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CLASSIFICATION AND DESCRIPTION 


Wave-cut cliffs: Steep cliffs of bare rock, ur occasionally unindurated materials, 
marking the seaward i:mit of the coast. 


r 
i 


Wave-cut terraces: Steplike, narrow strips of land adjacent to or near the sea wh 
the waves and current. Each terrace records a landward advance 2! iitto 


SURFACE WATER 


Amphitheatres: Amphitheatres are semicircular erosion bays, formed at the head 
often scallop pisteau scarpe in arid regions. 


Aqatas: Aqabas are gaps in asymmetrical ridges which connect basins of different 
between the ridges. 


Badlands: Regions nearly devoid of vegetation where erosion, instead of carving hi 
dinary type. has cut the land into an intricate maze of narrow ravines, sha 


Buttes and mesas: isolated residual prominences with very stecp or precipitous si. 
remaaats of a plateau area. Mesas have distinctively flat tops; buttes have, 
smal! flat tops or peaks remain. 


Canyon country: Canyon country reiers to a plateau dissected by a Sranching netwa 
valleys. 


Flauroas: Triangular remnants of an eroded hogback ridge often occurring in seri 
frovatair. ; 


ee er 


Fuothlls: Foothsiis sre lower vubsidiary hills a° the foot of mountains or hig 
zones between the highlands and the adjacesai lower land. 


| 


Hogbacks: Hogbacks are sharp-crested ridges produced by unequal erosicn in sted 
| 


Incised meanders: lacised meanders are deep, sinuous valleys cut by rejuvenated | 
course having been acquired in a former cycle. ‘ 


Keusfe-edged spurs Sharp-crested rock ridges forming inter<tream divides which { 
tain masses. 


— 


Owtiiers: Isolated remanats of rock detached from the main mass. ) 


Pediments: Pedsments are relatsvely smooth rock plains geatily inclined away tro 
They are sumetimes partly covered by a thin veneer cf alluvium. 
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* Not applicable 
2° Carcled plan-peofsle designations indicate gross landscapes 
t Underlined plan-profile cesignations indicate that they occur in both gross and 
restrictive landscapes 
*? Raised sumbers refer to similarly aumbere4 entries 12 the bibliography at the 
ead of volume | of this report 
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Flatirons Triangular remnants of an croded hogback midge often occurring in teries on the Mank of a 
mountain, 


| | 
Foothills Foothiiis are lower subsidiary h: 8 at the foot of mountains of higher hills. They form tran 
zones between the highlands and the adjacent lower land. 


Hogbacks Hogbacke are sharp-: rested ridges produced by unequal erosion in steeply inclined rock, 


incised meanders Incised meanders are deep, sinuous valleys cut by rejuvenated streams, the meande 
ccurse having been acquired in a former cycle, 


Krife-edged spurs Sharp-crested rock ridges forming snleratream divides which extend outward ‘rom 


' tain masaca. 
+ 
cA 
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Pediments: Pediments are relatively smooth rock plains gently .nclined eway from hil. of mountain 
They are somegmes purtly covered by a thin veneer of alluviurn. 


isolated remnants of rock detached from the main mass. 


Not applicable 
Circied plan-profile designations ind cate eross landscapes 
* Underlined plan-profile designations indicate that thes occur in both gross and 
restrictive landscapes 
** Raised numbers refer tu ssmilarly munbered catries in the biblbography at the 
end of volume i of this report 
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LANDFORMS — 


CLASSIFICATION AND DESCRIPTION 


ii. EROSIONAL (CONT } 
SURFACE WATER 


Random Aalis. Randomly oriented masces risiag te¢s8 Ran 1,609 fees above the level of the surrounds 
couatry. 


Censolidated randers filis: Coneist of marers of sedimentary. igarous, or metarnorphsc rock. 


Unconsoiidated resdor: Alls Consist of unconsciidated material such as clay, silt, sand, or grav 


Rock terrxces Rock terraces are relatively narrow benches lel whens 8 stream cuts a new valley b 
level al the eroosones plain which 18 cut into the Sedra ck, 


LR WIRED. 


AOR OTN, 


Scarpa. Scarps are more or less continuces, precipstous clupes taksbiting more than 100 feet of rei 


Sveep wad: banks Steep wad: Danks are mapped whe: s a conspicucus number of wadies bordered d> 
precipitous banks occur. Wherever tanks are Yugher than 100 fees they are considered sca 


WIND 


Desert pavement Devert paver-ent 1s a mosaic of closeiy packed pebdtiies and broken cock fragment 
coated with 2 atuin or crust of mangasese or iron onde. 


Fiint-strewn plaine Fiint-sirewn plains are Mat to undulating surfsces developed on weathered |: 
chalk. They ere characterized by scattered pedbles and sharp-edged chips of flint weath ¢ 
parent rock. 


Harradas Hamades are extensive, flat to undul. ting surfaces of bedrock or bedrock covered by a th 
of pebbles or rock fragments. 


Wind-ecored sandmone surfaces Knavddy, knotty surfaces of hor:zonta! sandstone created by the ab 
action of sand-leden wind 


MISCELLANEOUS ‘ 


ed 
~ 
“ 


INTRUSIVE 


Dikee Wall-like intrusions of ignec.s rock which cut across the bedding or other lavered structu: 
country rock On eroding they commonly form narrow, sharp-crested ridges wh ch may 
miles 2cfoss country 


ee 


Nnobs Knobs are rounded. isolated tills or small mountains. They usually constitute the surface 
of weathered plutonic intrusions. 


F ameanmeatland 


METEORIC 


Meteorite craters Steep-wailed, saucer-shaped depressions produced by the impact and accomps 
plosson of an seject of extraterrestrial origis. 


RESIDUAL 


Exfolated boulders A term appiied to boulders whose surfaces have broken or peeled off as scale 
ofr concentric sheets 


Geos The accurnulation of countless discrete particles cn the surface sometimes crsending tc de 
greater than 10 feet formed from weathering of the verious minerzis composing the roc 
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constitute the surface expression 
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This phenomenon 19 classed asa surface condstion and considered in terms of sur 
occurs a8 a thin veneer of closely fitted gravel or rock fragments on alluvial or ¢ 
stitutent particles may exhibit maximum diameters of several unches. 


This phenomevson 18 classed as a surface cond:tiom and considered in terme of sus 
end chipt of Mint which cower these piaine may have doamelers ranging up to sevey 


This phenomenon 1s classed as a suriace conaition and considered in terms of way 
harnada 18 fat to gently undulating and nay be covered with a veneer of pebbles ra 
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This phenomenon 19 clasesd a8 a surface coad.tion and cone:cered in terns of sur 
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TYPICAL GZGMETRY FACTOR RANGES 
CozA Range in Middle Leet Ovcert 


C3 World-wide Range 
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din terms of surface roughness or microrelief rather than geometry factor ranges The anguler fragments | 
M@INg 3p to several inrhes -ms 


in terms of surface roughness of microrelief rather than geometry factor ranges The surface of the tt 
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termn ot surface roughness or microrelief rather than geometry factor ranges The boulders may de 
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din terms of carters roughness or microrehef rather than geometry factor rengee Desert pavement 
on alluvial or res.cual surfaces. Slopes om the surfaces may vary from flat to geatly uadulatag Con- 
hes. 


eer of pebdies ranging up to several inches in diameter. 
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Hamadas: Hamadas are extensive, flat to undulating surfaces of bedrock or bedroc 
of pebbles or rock fragmeats. 


Wiad-scored sandetone surfaces: Knobby, knotty surlaces of herisental sandetene 
action of sand-laden wiad. 


Il. MISCELLANEOUS 
INTRUSIVE 


Dikes: Wall-like intrusions of igneous rock which cut across the bedding or other 
country rock. On eroding they commonly form narrow, sharp-crested rid 
mises across country. 


Kaohea are rounded, isolated kills or small mountains. They usually coasti 
of weathered platonic intrusions. 


METEORIC 


Meteorite craters: Steep-walled, saucer-shared depreasions produced by the i 
plosion of an object of extraterrestrial origin. 


Exfolhated boulders: A term tapped to boulders whose surfaces have broken or ¢ 
or concentric sheets. 


Grus: The accumulation of cauntiess discrete particies om the surface sometenis 
greater than 10 feet formed from weathering of the various miners: com 
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phenomenon is classed a2 4 wivtace coudiitior aad considered in terms of surface roughness o: microrelie! rather than geomet 
ar ar rounded fragments o< solthiet We sedimentary, or metamorphic rocks. 
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The boulders may range in diameter from 3 inches t 


phenomenon is classed as a suriace condition amd considered in terms of surface roughness or microrelie! rather than gebanait 
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LANDFORMS — 
CLASSIFICATION AND DESCRIFTION 


MISCELLANEOUS (CONT.) 
TECTONIC 


Basin ranges: Paages of hille ar mountains formed by faulted and tiked blecks of strata (separated 


Domal warpe: Domal warpe are roughly circular upwarpe with bea's Jlipping away from a ceatral poi 
suriace expression is often that of centrally facing, coaceztric series of erosional scarps. 


Drowned yaileys: Drowned valleys are erusional trougks of a dissected land surface inuadated by ¢! 
result. of land-margin submergence. 


Elongate dames: Elongate domes are elliptical upfolds, the bcds dipping aw<y from ceatrally lecat 


Intramontane vaileys: intramontane valleys are narrow valleys or troughs with exterlar drainsge i 
mountains. 


Scarpe: Scarpe are mere or less continuous, precipitous slopes exhibiting more than 100 feet of reli 
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Biaken lava Niuws: Fiat to undulating lava areas characterised by sharp-edged rocks and boulders. 


Cinder cones: Cinder cones are conical hille formed ey the accumulation of voicanic ash or clinker- 
rial areund a vent. 


: : — oe gr: 


Cinder fielde: (‘ander Seide are flat to vadulating areas, often miles in extent, composed of volcanic 
that has maaties the pre-existing landscape. 


Gravee and Calderas: Benixs er  feiashe -ohaped dusedanciia of valteaic origin which a are nore or | 
in plan aad rimmed by an infacing ecarp. Craters are commonly less than a mile ia diamet 
caideras have diameters several times et: 
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Lave flows: Lava flows ave selidified stationary masses of igneous rock which issued ‘ee & wolezami 
fissure. 
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Mud volcanees: Small cone-shaped mounds built of clay and ordinarily formed by the eruption of ull 
bituminous raed from a central vent or orifice. 


Necks and plugs: Necks aad giugs are lava-filled conduits of an estinct volcano exposed Uy erosicn, 


> Not applicable eae / 
3* Circled plan-profile designations indicate gross Sandscapes 
1 Underlined plan-profile desiguations indicate that they occur in both gross and 


A testrictive landscapes 


1% Reised numbers refer to similarly aumbered entries in the bibliograpay at the 
end of volume I of this report 
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This ; phenecientn: is classed asa surface condition and cousidered.in terms of surface roughness 2 ar microrelief rat 
flow is composed of teres, angular blocks of Sava having dinmeters ranging up to several feet. 
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stopes which are determined to some extent aa the Sacrivien. preexisting tindecape: The cinders thernselves are an 
between 4 and 32 F 


‘This phenomenon is classed laca vusfece condition and consi¢ red ia terrax : af { surface F roughness or microrelief rati 
Surface of these flows vaTiss ftom flat-ts geathy undalsting ‘Sartace irreguiarities mach as fragments of lava aad fis 
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WSAL GEOMETRY FACTOR RANGES 
Saxge is Middle Raat Desert Cu} Wortd-wide Range 
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s of surface roughness or microrehisf rather than geomet: factor ranges The surface of the 
g up to several feet. 


s af surface roughness or microrehef rather than geometry factor ranges Cinder fields have 
p landscape. The cinders themselves are angular and uncemented aad have diameters ranging 
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s of surface roughness or microrelief rather than seuinasey lactor ranges. The slope of the 
aritees such as fragments of lava and fissures in the surface may vary from several inches 
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Ciader fields: Cinder fields arc Mat te undulating areas, often miles in extzat, composed a 


78 
that hus méatled the pre-esiating landscape. 


Craters aad Calderas: Bowl- or funael-shaped depressions cf volcazic origin which are my 
in plan ax. rimmed by an infacing scarp. Craters ate commonly iess thaa a mile 
calderas have diameters several times larger. 


Lava flows: Lava fiews are solidified stationary masses of ignecus 10=*% which issued fron 
. fissure. 
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Med volcances: Small cone-shaped row wilt of clay and c-dinarily formed by the erup: 
bimsminous mud from a cersral ezat or orifice, 
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Necks and pluge: Necks aad piugs are lava-filled conduits of an extinct volcano exposed by 
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Not amluaklec 
+: Circted plan-profiie designations radicate gruss landscapes 
t Urderbned plan-profiice des:grotn. & indicate that they oicur in both gross and 
restrictive landscapes 
tf Kasseo numbers refes to similar.s numbered entries 1 the bibliography at the 
end of volume I of this repest 
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This phenomenon is classes as a Selace condition and consivereé in terme cf wisface To 
surface of these Nows varies irom Nat to gently uncalaties. Surface irregalarities such a 
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breachew! elongate ¢eme with fault scarp furrowed by 
tnward denar\tic crainage south of Mormon, Calif 
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Si, A mud valcans ising above the as 82. Plugs towering ovur a 
surroundiag terrai: volcanic region 
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Fanion and considgzed in terms of suriyce roughness or microrelief rather than geometry facter ranges Cinder fields have 
by the underlying, preexisting landscase The cinders themselves are angular and uscemented and have diameters ranging 
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ndition and considered in terms of acyflace roughness or microrelicf rather than geometry factor ranges. The siope of the 
atly unsulating. Surface irregularities such as fragments of lava and fissuras in the surface may vazy from several inches 
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75. Aerial view of Stack Mountain ee 
fault scarp furrswed by gorges 
south of Mormon, California 
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